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Drug stability testing results and conclusion

Research unit: Chinese Academy of Medical Sciences
Cancer Research Instituie
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ACAPHA Stability Research

ACAPHA is prepared from 6 herbal ingredient Dioscorea bubifera, Polygonum
bistora, Sophora tonkinensis, Prunella vulgaris, Sonchus brachyotus and Distamnus
dasycarpus. The main usage is for the prevention of esophageal cancer. According to
the requirement of “New Drug Submission for Approval”, we have researched on the
stability of the ACAPHA tablets.

1. Research Method:

According to new drug(Chinese medicine) stability assessment supplementary
requirement related to the stability testing of ACAPHA tablets, we adopted the
method of storage of specimens in warm room for evaluation. Under warm room
environment, 3 lots of ACAPHA were stored and tested during a 2-year period. The
assessment items and methods are as follows:

1. Physical nature: visual assessment, mainly looking for fungal spots, color
spots and abnormal coloration.

2. Identification: based on quality standard assessment protocol. Positive

response is noted as “+”.

Content evaluation: refer to method of quahty standard.

4. Hardness: Due to the fact that Chinese Pharmacopoeia has no consistent
standard, we therefore based our testing on published reports and information
in the manual of the tablet testing instrument. An average hardness in kg was
obtained for 10 tablets.

5. Dissolution time: this was based on the testing protocol described in the
Chinese Pharmacies. Dissolution time should be less that 60 minutes.

6. Hygiene testing: this was based on the testing protocol described in the
Chinese Pharmacopoeia. The results should comply with the drug hygiene
standard and related regulation(86) section. The drug in the tablets should
contain less than 10,000 E. Coli and bacterial counts and less than 500 fungal

counts per g of sample.

W

2. Research Results:
Results of testing of 3 batches of tablets are reported in tables 1-3. In the tablets,

Identification #! is based on TLC identification of Sophora tonkinesis and
Identification #2 is based on TLC identification of Dictamnus dasycarpus. Based on
the TLC results of these two herbs the 3 lots of ACAPHA showed that they have the
same color spots detected at the same locations in tablets before and storage for 2
years. There was not obvious abnormal spots observed.

3. Conclusion:

Adopting warm room storage of specimens for assessment, we assessed 3 lots of
ACAPHA for a period of 2 years. The assessment results indicate that ACAPHA’s
physical condition identification, content, hardness, dissolution time and hygiene
standards all fulfilled quality standard. This study confirmed the quality stability of
the product.
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Storage Duratxon '0 month | 3 month . 8 month 9 month 12 month 18 month 24 mom

Assessment i
Physical nature Normal Normal Normai‘ Normal® | Nommal® | Nomal* Non;;i-
Identification é i i i i : : i
?ontent mgtaiet) 0 6329 | 0. 6649 | 0, 6536 | 0.6674 | 0.6533 | 0. 6617 | 0. 6558
Hardness (Kg) 6. 6 6.3 7.4 6. 87 6.5 72 7.0

| Dissolution time (Min.) | 50 36 54 48 32 46 47
| g } E.coli count (#/q) 0 } 0 ; a 0 0 0 0
§:Bacteﬂal count (#/g)] 1200 | 1150 } 1186 } 1432|1320 | 1068 | 1245
% Fungaicount gy | 68 | T4 | 66 | 0 | 7w | e | 12
! Table zﬁgﬁA (Z\ppmvai Lot # 880208) Stability Assessment .
Storage Duratién 0 month i3 month 'ga month I g month ‘12 month ‘18 month {24 month

Assessment | |

Physical nature Normai | Normal : Normal No'm; Normal® % Nomal | Normal
? ! . . b : .
Identification é : : : | : : :. :.
?"“*e"‘ mahablet) ) | 0.6399 | 0.6234 | 0.6373 | Q. 6341 | 0.6459 | 0. 6387 | 0. 6431 |
Hardness (Kq) 57 6.2 55 6.0 5.4 55 5.9 '
Dissolution time (Min.,‘) 44 42 | 43 48 | 45 43 | 47
i 21 E.coli count (#/g) 0 0 0 0 0 0 0 !

f—? Sacterial count (#g) 2046 | 1980 | 2352 | 2004 | 1864 | 2228 |2118 |

g Fungal count (#/g) | 102 124 98 106 126 | 94 94 :
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Table 3 ACAPHA ;(Approval Lot # 880211) Stabmty Assessment.
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_ Storage Duration | g month | 3 month | 6 month 9month 12 month 18 month 24 month
Assessment ' o |
Physical nature Normal | Normal | Normal® | Normal | Normal { Normatl | Normal
dentification | 5 | T i i N N } - T i
ot apieg”) | 0-6371 | 0.6612] 0.6535 | 0. 6588 | 0.6613 | 0. 6556 | 0. 6612 |
| Hardness (Kg) 52| 50| 52 L9, 48, 49| 5.2?
Dissolution time (Min.) 43 ! 42 ; 12 41 t 44 i 46 45 |
.é_” E.coli count (#g) | 0 2 0 0 o ! oo ‘ 0 0
*f; Bacterial count (#/g)i giz | 792 | 834 | 86 | 790 | 808 | 800
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Batch Consistency and Stability

Performed by BCIT



Herbal Evaluation & Analysis Laboratory British Columbia Institute of Technology

FORENSIC SCIENCE CENTRE

Herbal Evaiuation and Analysis Laboratory

Mav 2002 HPLC Profiling of ACAPHA Extracts
Collaborators Dr. Joseph Tai & Global Cancer Strategies
Sampling Information &Tes:tin  Protocol

ACAPHA samples were received from Dr. Joseph Tai on May 2, 2002. The samples
consisted of ACAPHA powders. All samples were identified by a unique tag number. The
ACAPHA samples were received by Paula Brown for the Herbal Evaluation & Analysis
Laboratory of the Forensic Sciences Centre. Each sample was logged in as a test sample
according to the standard operating procedures (HEAL-SOP-002), and assigned a unique
identification code. The sample preparat:en and instrumental analysis was conducted by
Hazrah Moothoo under the supervision of Paula Brown, Principal Scientist, Herbal
Evaluation & Analysis Laboratory, BCIT. The details of the sample preparation and HPLC
methodology are as per HEAL Analytical Test Method, BCIT-ATM-001-00. The unused
samples were retained in the original sample packagmg, stored at room temperature and
protected from direct light.

Analvsis of HPLC Profiles

The HPLC profiles collected for the ACAPHA samples were subjected to a qualitative
analysis. By integrating the major components in the HPLC profiles, the relative peak
areas for major peaks were obtained. Through comparison of the retention time, and the
relative retention time (relative to the most abundant peak in the botanical profile) the
corresponding peaks in each profxle were identified. By comparing the area abundances
of these peaks we are able examine the differences between the different batches of the
formulation. As peak area abundance is proportional to concentration for each peak, it is
possible to compare the concentrations of chemicals extracted by the aqueous ethanol
solution by the peak area abundances.




Herbal Evaluation & Analysis Laboratory ~ British Columbia Institute of Technology

Results of HPLC Profile Analysis

ACAPHA 292 (Taa number 345)

Overlaid HPLC-DAD profiles for Within-Batch Chmmatographxc Comparison of
ACAPHA 292-1, 292-2, 292-3

HPLC-DAD PROFILING OF ACAPHA 292 (Tag number 345)
292-1 (blue), 292-2 (red), 292-3 (green)
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Calculated Data for Within-Batch Consistency for ACAPHA 292 ( Tag number 345)
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ACAPHA 293 (Tag number 346)

Overlaid HPLC-DAD profiles for Within-Batch Chromatographic Comparison of
ACAPHA 293-1, 293-2, 293-3

HPLC-DAD PROFILING OF ACAPHA 293 (Tag number 346)
263-1 (blue), 293-2 (red), 293-3 (green)
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Calculated Data for Within-Batch Consistency for ACAPHA 2.93( Tag number 346)
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ACAPHA 296 (Tag number 349)

Overiaid HPLC-DAD profiles for Within-Batch Chromatographic Comparison of
ACAPHA 296-1, 296-2, 296-3

HPLC-DAD PROFILING OF ACAPHA 296 {Tag number 349)
296-1 (blue), 296-2 (red), 296-3 (green)
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Data for Within-Batch Consistency for ACAPHA 296 (Tag 349)
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FORENSIC SCIENCE CENTRE

Herbal Evaluation and Analysis Laboratory

October 2001 HPLC Profiling of ACAPHA Powders

Collaborators Dr. Wah Jun Tze, Dr. Joseph Tai, Dr. Stephen Lam

Sampling Information & Testina Protocol

Nine ACAPHA powders were received from Dr. Joseph Tai by Ryan Takahashi for
the Herbal Evaluation & Analysis Laboratory of the Forensic Science Centre.
Sample log-in details, including the corresponding sample tag IDs, are described in
Appendix A (Sample Receipt and Log-In).

All sample preparation and instrumental analysis was conducted by Ryan Takahashi
under the supervision of Paula Brown, Principal Scientist, Forensic Science Centre,
BCIT. The details of the sample preparation and HPLC methodology are as per the
preliminary reports of January 2001 and February 2001.

Analvsis of HPLC Profiles

The HPLC profiles of all the data collected were subjected to a qualitative
analysis. By integrating the major companents in the HPLC profiles the relative
peak areas for major peaks were obtained. By comparing these peak areas we
are able examine the differences between the different batches of the
formulation. As peak area abundance is proportional to concentration for each
peak, it is possible to compare the concentrations of chemicals extracted by the
aqueous ethanol solution by the peak area abundances.

Within-Batch Consistency of Raw Botanicals

Triplicate aliquots of each powder sample were separately extracted and
analysed by HPLC-DAD. The relative area abundance of the major peaks that
were observed at 330 nm was compared to give an indication of the consistency
of the plant material.

For all samples there existed a high level of consistency within-batch (less than
5% relative standard deviation for all peaks that account for more than 2%
relative peak area). This consistency was comparable to the levels of deviation
that have been observed in the previously analysed formulation samples. It has
been previously repaorted that this level of deviation suggests that the sample is
homogeneous.
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Batch-to-Batch Consistency of ACAPHA powders

The batch-to-batch consistency of the powder samples was evaluated
qualitatively. The analysis included overlaying the HPLC-DAD chromatograms
obtained for representative samples of each ACAPHA powder. and the
comparing the relative peak areas of major peaks observed when monitored at
330 nm for each powder. The percent relative standard deviation between the
profiles gives an indication of the consistericy of the raw botanicals.

In addition, a comparison of the batch-to-batch consistency for each herb was
performed graphically with the relative abundances of peaks that eluted at the
same retention time being compared. These charts are used as to represent the
consistency of the material batch-to-batch, with batches that are consistent being
represented by columns of a similar height at each retention time.

ACAPHA Powders (Taa numbers 213 to 221)

The nine samples that have been submitted for HPLC-DAD profiling show a high
level of consistency between batches. The relative area abundances of the
major peaks (>2% relative abundance) show a low level of deviation. Only three
of the major peaks give a relative standard deviation of greater than 5%. These
peaks elute at retention times of 3.98, 8.27, and 12.05 minuies. and show
relative standard deviations of 39, 11, and 8%.

Two batches of ACAPHA powder show enhanced levels of the peak eluting at
3.88 minutes. Tag numbers 213 and 216 have relative abundances of this peak
that are greater than the remaining batches.

A comparison of the relatwe peak area abundances for the major oeaks
observed in the nine batches of ACAPHA powders are shown as Appendix B.

The graphical represen_tat;on of the relative peak area abundancs comparison far
batch-to-batch consistency is shown as Appendix C.

The chromatograms obtained for the ACAPHA powders when monitored at 330
and 260 nm are shown overlaid as Appendix D.

[ 39
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Appendix A: Sample Receipt & Log-in

=, Samples received from Or. Josepn Tai on October 12, 2001

Received by: Ryan Takahashi
Description of samples: ACAPHA powders far HPLC-DAD profiling
Storage: room temperature
Condition of samgples: good condition, sealed in individual piastic viais
# | BCITID | Sample ldentification .
| | Date | Tag# ~__ACAPHA Sample*
1 | ACAPHA-172  10Qct122001 | 213 Formulation 2 2000-1001 Bottle 1
2 | ACAPHA-173 | Oct122001 | 214 Formulation 2 2000-1002 Bottle 1 |
3 | ACAPHA-174 | Qct 12 2001 215 Formulation 2 2000-1003 Bottle 1 |
4 | ACAPHA-178 | Oct 12 2001 216 Formulation 2 2000-1001 Bottle 2 |
5 | ACAPHA-1786 ' Oct 122001 | 217 Formulation 2 2000-1002 Bottle 2 |
6 | ACAPHA-177 | Oct 122001 218 Formulation 2 2000-1003 Bottle 2 |
7 | ACAPHA-178 1 Qct 122001 - 219 | Fermulation 2 2000-1001+1002+1003 |
o~ 8 | ACAPHA-179 i Qct 122001 220 | Formulation 2:2000-1001+1002+1003 !
g | ACAPHA-180 i Oct 12 2001 221 Formulation 2'2000-1001+1002+1003

o 3 Lots of ACAPHA Formulation 2 Lot # 2000-1001, 2000-1002, 2000-1003 were sent to BCIT
for HPLC profiling in May 2001. The samples were stored at room temperature and samples

were resubmitted to BCIT for HPLC profiling on October 12 2001.
2 samples removed from 2 different bottles of each lot were submitted. An additional 3 samples

consisted of mixture of ACAPHA from the 3 lots.
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Appendix B

: Batch-to-Batch Consistency of ACAPHA Powders

Relative Peak Area Abundance

Retention time (min)

531

w..@m 5.10 m.em 7.34 7.54 8.27 8.92 10.67 12.05

sﬂ&m?mﬁ%%ﬂ:cz time c.w,wof o;xw c.i 0.50 061 063 0.69 0.74 0.88 1.00
T [remeiwirzamin | [ | e | Tsas | e | sse | sre | e | 7w |
ACAPHA-173 (Tag 214) |  3.49 13.04 463 5.58 8.06 7.61 3.04 18.53 7.96 15.19
ACAPHA-174 (Tag 215) |  3.81 12.93 468 5.60 8.04 7.62 3.04 18.39 7.90 15.10

o >o>vz>;.\m (Tag216) | 7.83 1207 | 4.47 5.30 7.38 6.60 3.91 21.03 7.69 12.05
W ACAPHA-176 (Tag 217) | 3.59 12.95 4.72 5.53 7.94 7.46 3.25 18.49 8.25 14.98
? | ACAPHA-177 (Tag 218) | 5.53 12.39 4.56 5.42 7.64 6.82 4.24 20.62 7.94 12.69
ACAPHA-178 (Tag 219)| 524 12.52 4.68 5.45 7.74. 7.05 363 19.40 8.07 13,73
ACAPHA-179 (Tag 220) | 5.00 12.60 465 5.43 7.81 7.20 3.50 19.17 8.10 13.98
ACAPHA-180 (Tag 221) | 5.33 12.46 4.70 5.43 7.76 7.10 3.65 19.39 8.05 13.65

mean 5.22 12.52 463 5.48 780 | 7.6 3.56 19.35 | 7.97 13.84

stdev 1.51 0.43 0.08 0.09 0.21 0.35 0.40 0.93 0.17 1.10

%RSD 28.98 3.41 1.70 1.69 2.70 4.92 11.11 4.79 2.10 7.98
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HPLC-DAD of ACAPHA Powders (Tag number 213 to 221)
Batch-to-Batch Consistency
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Appendix D: Batch-to-Batch Consistency of ACAPHA Powders 330 nm
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Appendix
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D cont’d: Batch-to-Batch Consistency of ACAPHA Powders (260 nm)
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FORENSIC SCIENCE CENTRE

Herbal Evaluation and Analysis Laboratory

May 2001 HPLC Profiling of ACAPHA Formulation 2

Samplina Information

The following three samples were received from Dr. Joseph Tai,
Associate Professor, Department of Pathology University of British Columbia

Samples: Received by Ryan Takahashi
Forensic Science Centre
British Columbia Institute of Technology -

Sample Lot#
ACAPHA Formulation 2 2000-1001
ACAPHA Formulation 2 2000-1002
ACAPHA Formulation2 2000-1003

Testing Protocol

Three different batches of ACAPHA Formulation 2 were handed over to the
Herbal Evaluation and Analysis Laboratory of the Forensic Science Centre. All
sample preparatlon and instrumental analysis were conducted under the
supervision of Paula Brown, Principal Scientist, Farensic Science Centre, BCIT.
The details of the sample prepara{icn and HPLC methodclogy are as per the
preliminary reports of January 2001 and February 2001.




Formulation 2 (ACAPHA 2000-1001, 1002, 1003)
Batch-to-batch consistency, 330 nm
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HPLC-DAD Profile of ACAPHA Formulation 2
(Samples ACAPHA 2000-1001, 2000-1002, 2000-1003)

£ ch-to-batch comparison

< 1 [J)
ek Retentign time Rejlauve Feak Area f?”“déﬂce %) A mean stcey RS
(min) ACAPHA 2000-1001 | ACAPHA 2000-1002 | ACAPHA 20C0-1C03
1 1.652 0.2675 0.2528 0.2462 0.2557 0.0108 42
2 1.741 1,6405 - 1.5350 1.5158 1.5838 0.0672 4.3
3 2.369 0.3992 0.3915 0.3604 0.3837 0.0205 5.3
4 4,147 6.2683 17 382 4.0673 4.4996 " 15976 355
5 5.337 112611 12,2346 ’ 11.3401 11.7886 | 0.5180 44
6 5.503 5.3661 | 5.5323 5.5462 5.4815 8.1002 1.3
7 6.131 5.4333 5.5281 5.5322 5.4979 0.0860 1.0
8 6.512 0.4656 0.4804 0.5753 0.5071 0.0585 1.7
9 7.046 1.1098 1 0.9652 0.9648 1.0133 0.0836 8.3
10 7.441 7.6488 : 8.0493 7.9768 | 7.8916 0.2134 2.7
11 7.647 6.6813 7.3081 7.2291 7.0728 0.3414 4.8
12 8.435 1.9929 \ 3.1045 2.9103 - 3.3388 0.5772 17.3
13 9.268 19.3804 18.2606 18.5511 18.7840 | 0.5422 2.9
14 10.991 7.3158 7.6087 7.5933 7.5059 0.1648 2.2
15 11.71 0.8629 0.8314 0.8115 0.8352 | 0.0259 31
16 12,026 10827 1.0426 1.0233 1 to4ss 0.0303 2.9
17 12.261 1.5354¢ 1.7285 1.7961 1.6868 0.1353 8.0
18 12.409 12.6721 ) 14.8730 14.4037 13.9829 | 1,152 8.3
19 12,535 1.1537 1.1428 10778 | 11248 0.0410 36
90 14.483 14355 1.5045 .o 1.5503 0.1433 9.2
1 15.722 2.4259 2.5871 2.5038 | 25055 0.0808 1.2
22 17.57 0.3855 0.3182 T . 0.3028 | 03343 | 0.0444 13.3
23 19.686 0.8588 0.9138 0.9625 0.9115 0.0520 57
24 21.37 0.1453 - 0.1687 ‘ 0.1686 0.1612 | 0.0138 85
25 21,847 0.2118 0.3169 0.3307 0.2863 0.0650 227

* peaks that ara >2% relative peak area atundanca are highlighted in unshaded, bold typeface
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Formulation 2 (ACAPHA 2000-1001, 1002, 1003)

Batch-to-batch consistency, 260 nm

DAD1 C, Sig=260.24 Ref=ofl (F \050101R1\052-0201.D)
DADI C, Sig=260.24 Ref=off (F\DSO101RT\054-0401 D)
DAD1 C, Sig=260,24 Ref=off (F \050101RT\056-0601.0)
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